Inhibition of pancreatic exocrine secretion in the rat by calcitonin gene-related peptide: involvement of circulating somatostatin.
Calcitonin gene-related peptide (CGRP), a 37-amino acid peptide, has been shown to be a potent inhibitor of pancreatic exocrine secretion when administered exogenously The present study was performed to determine if this inhibitory effect is due to the direct actions of exogenous CGRP on the exocrine pancreas or to the effects of another inhibitor released by CGRP. To this end, we first confirmed the inhibitory effects of the peptide on exocrine function by infusing the peptide into conscious rats previously prepared with bile-pancreatic fistulas and measuring cholecystokinin-stimulated amylase and protein outputs. CGRP produced a dose-dependent inhibition of both protein and amylase outputs in vivo. In marked contrast, CGRP in vitro had no direct inhibitory effect on amylase output from either the isolated buffer-perfused pancreas or dispersed acinar cells. Thus, the inhibitory effects of exogenous CGRP on pancreatic exocrine function appear to be indirect. In an attempt to determine the mediator of the inhibitory effects of CGRP, we assessed the ability of similar doses of CGRP to stimulate the release of a potential endogenous inhibitor of pancreatic exocrine function, circulating somatostatin. In conscious rats, iv CGRP dose-dependently increased circulating plasma somatostatin-like immunoreactivity from 35 +/- 5 to 86 +/- 7 fmol/ml. To determine if these increments in circulating somatostatin were sufficient to impair exocrine function, the isolated pancreas was exposed in vitro to a similar concentration of somatostatin. Somatostatin perfusion resulted in a significant inhibition of pancreatic amylase output (73%). Overall, these results support the hypothesis that 1) the inhibitory effect of exogenous CGRP on pancreatic exocrine function is indirect; 2) exogenous CGRP stimulates the release of endogenous somatostatin into the systemic circulation; and 3) the concentration of circulating somatostatin is sufficient to mediate the effect of exogenous CGRP on the exocrine pancreas.